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a  b  s  t  r  a  c  t
Background: Septic arthritis is an infrequent disease although very important due to the
possibility  of disastrous outcomes if treatment is not adequately established. Adequate
information  concerning the epidemiology of septic arthritis is still lacking due to the uncom-
mon  nature of the disease as well as the struggle to establish a correct case-deﬁnition.
Objective:  To epidemiologically characterize the population seen at Hospital das Clínicas,
University  of São Paulo with a diagnosis of septic arthritis between 2006 and 2011.
Methods: Sixty-one patients diagnosed with septic arthritis of the knee between 2006 and
2011  were retrospectively evaluated. The patients’ clinical and epidemiological characteris-
tics,  the microorganisms that caused the infection and the patients’ treatment and evolution
were  analyzed.
Results: Septic arthritis of the knee was more common among men, with distribution across
a variety of age ranges. Most diagnoses were made through positive synovial ﬂuid cultures.
The  most prevalent clinical comorbidities were systemic arterial hypertension and diabetes
mellitus,  and the most commonly reported joint disease was osteoarthritis. Staphylococcus
aureus  was the prevailing pathogen. Fever was present in 36% of the cases. All patients
presented  elevation in inﬂammatory tests. Gram staining was positive in only 50.8% of
the synovial ﬂuid samples analyzed. Six patients presented complications and unfavorable
evolution  of their condition.Conclusion:  S. aureus is still the most common pathogen in acute knee infections in our
environment.  Gram staining, absence of fever and normal leukocyte count cannot be used
to  rule out septic arthritis.
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Fig. 1 – Age distribution of septic arthritis cases.b r a z j i n f e c t d i
ntroduction
eptic arthritis of the knee is an infrequent orthopedic disease,
ut  it is extremely important.1,2 The age group of incidence
anges from newborns to more  elderly individuals. In adults,
he  knee is the most affected site.3–5 Even with the advances
n  drainage techniques and antibiotic therapy, complications
uch  as osteomyelitis, bone erosion, joint stiffness, ﬁbrous
nkylosis, sepsis, and even death can occur.6–8 Its treatment
onsists of early antibiotic therapy and surgical drainage, and
he  common factors limiting successful treatment are lack of
uspicion  of the pathological condition in the initial phases of
he  symptoms, delayed aspiration of synovial ﬂuid, and unsuc-
essful  joint drainage.9–12 With increasing reports of bacteria
hat  are resistant to antibiotics in many  centers, as well as
ncreased  frequency of bacteria that were  not previously asso-
iated  with septic arthritis, knowledge of the epidemiological
haracteristics of patients in each region is fundamental for
dequate  therapeutic planning.13–16
bjective
he objective of the present study was  to epidemiologically
haracterize the patients with a diagnosis of septic arthritis
een  at Hospital das Clínicas, Universidade de São Paulo (USP),
etween  2006 and 2011.
aterials  and  methods
his was  a retrospective study on patients with diagnosis of
eptic  arthritis of the knee seen at the Hospital das Clínicas,
aculty  of Medicine of University of São Paulo, between 2006
nd  2011. All septic arthritis cases diagnosed inside the com-
lex  are referred for treatment at the Institute of Orthopedics.
The  only inclusion criterion was  a conﬁrmed diagnosis of
eptic  arthritis of the knee. The patients were selected through
eview  of the medical records. All records of patients with
DC-10  of septic arthritis were  identiﬁed and epidemiologi-
al, clinical and laboratory data were  abstracted by detailed
harge  review, with information recorded on a standardized
orm.  Cases of infection that occurred less than one year
fter  any knee surgery were excluded, because these were
onsidered post-surgical infection. Cases of multifocal septic
rthritis  were  also excluded.
Septic arthritis was  deﬁned based on the criteria described
y  Newman.17 Cases were considered to be conﬁrmed if they
resented:
 positive synovial ﬂuid cultures (group A);
 positive blood cultures with negative synovial ﬂuid cultures
(group  B);
 negative cultures due to previous use of antibiotics, but
purulent  drainage of the knee joint (group C); or
 deﬁnite radiological or postmortem diagnosis of septic
arthritis (group D).
After  inclusion, the following data were gathered from the
edical  records: sex, age, cause of infection, origin of thepatient in order to characterize the infection as community or
health service-related,18 leukocyte count, deﬁning leukocyto-
sis  as a leukocyte count greater than 11,000, C-reactive protein
(CRP)  and erythrocyte sedimentation rate (ESR) of the blood
in  the initial evaluation, Gram staining, synovial ﬂuid cultur-
ing,  antibiogram, number of drainages, surgical procedures
used  for drainage, comorbidities, patient’s immunosuppres-
sion, time elapsed between the beginning of the symptoms
and  drainage, previous joint disease, empirical antibiotic ther-
apy,  systemic and joint complications, and length of hospital
stay.
Results
After analyzing the medical records we identiﬁed 61 patients
who  met  the inclusion criteria.
The majority were  male (60% versus 40%); the mean age
was  41.6 years, ranging from six months to 85 years (Fig. 1).
Out  of the 61 septic arthritis cases studied, 56 had posi-
tive  synovial cultures (Newman A), regardless of blood culture
result.  Two cases had positive blood cultures and negative
synovial cultures (Newman B), and three had purulent secre-
tion  without isolation of any bacteria (Newman C). No cases
were  framed as Newman D.
Among the patients analyzed, 55 had hematogenous infec-
tion,  two had infection after knee joint aspiration (direct
inoculation) and four patients were  infected through soft-
tissue  infection around the knee (contiguity) (Fig. 2).
Previous  joint disease was observed in 28 patients (45.4%),
of  which osteoarthritis was the most prevalent (19 cases). At
least  one clinical comorbidity was  observed in 37 patients
(60.6%), of whom 16 (26.2%) presented systemic arterial hyper-
tension  (SAH) and 12 (19.6%) diabetes mellitus (DM). In 21
patients  (34.4%), immunosuppression of varying causes was
observed,  among which neoplasia and chronic use of corti-
coids  were  the commonest.
Leukocytosis  was  observed in 32 (52.4%) patients, and
all  patients presented altered ESR and CRP when admitted
to  the hospital. Temperatures above 37.8 ◦C were  observed
only  in 22 patients (36%). The most common complaints
were pain (88.5%) and joint effusion (72.3%). The mean time
elapsed  between the appearance of symptoms and the clinical
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ion oFig. 2 – Causal distribut
diagnosis was  eight days. Four patients had their symptoms
for  more  than 30 days before hospital admission.
Among the 61 patients studied, 56 had positive synovial
ﬂuid  cultures (91.8%), with or without positive blood cultures.
Two  patients had negative cultures while bacteria were iden-
tiﬁed  in blood cultures, and no bacteria were  identiﬁed in
three  patients due to previous use of antibiotics. Gram stained
bacteria  were  observed in only 50.8% of the cases.
Staphylococcus aureus was  isolated in 44 cases (72.1%), of
which  42 were  from synovial cultures and two from blood
cultures,  and was  the most prevalent bacteria. Staphylococ-
cus  epidermidis, Streptococcus spp. and Escherichia coli were  the
next  most prevalent bacteria, with three cases each (4.9%).
Salmonella  spp. was  found in two cases (3.2%) and Entero-
coccus  spp., Pseudomonas aeruginosa and Neisseria gonorrhoeae
in  one case each (1.6%). Among the patients infected by
Gram-positive bacteria, strains of oxacillin-resistant Staphy-
lococcus  spp. were isolated in 16 cases. According to the
Centers  for Disease Control and Prevention (CDC) criteria for
oxacillin-resistant Staphylococcus spp.,19 no case was  classiﬁed
as  community-acquired. There were  no documented cases of
fungi  and mycobacteria.All  patients underwent open surgical drainage of the knee
with  access to the joint via the medial parapatellar route
immediately after conﬁrmation of the diagnosis. Forty-ninef septic arthritis cases.
patients  underwent only one surgical procedure, while 12
needed  more  than one drainage.
All patients received empirical antibiotic therapy for treat-
ment  until the ﬁnal result from the intraoperative cultures,
followed by a speciﬁc antibiotic for the bacteria identiﬁed in
these  cultures. Forty-two patients received oxacillin and gen-
tamicin,  14 patients received oxacillin and ceftriaxone and ﬁve
patients who were  hospitalized for more  than 72 h due to other
pathological  conditions received vancomycin and cefepime.
Out  of the 61 patients, the causative agent was not adequately
treated  by empirical drugs due to resistance of the strains in
11  cases.
The mean length of hospital stay was 21 days, ranging from
ﬁve  to 78 days. Four patients needed care in an intensive care
unit  (ICU), of whom two progressed with septic shock and
died  while still in hospital. The other two patients went to
the  ICU just because of advanced age and comorbidities. One
patient  underwent knee disarticulation due to uncontrollable
infection and soft-tissue necrosis, two patients evolved with
signiﬁcant  stiffness of the knee (range of motion between 30
and  90◦) and one patient developed chronic osteomyelitis.
Among the six patients who developed complications, ﬁve
were  infected by S. aureus and one by E. coli. With the excep-
tion  of one of them who was HIV-positive and did not undergo
the  appropriate treatment, all these patients presented at
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41.6 (6 months–85 years)
Diagnostic
Leukocytosis 32 52.40% >11,000 leukocytes
ESR and PCR raise 61 100%
Fever 22 36% T > 37.8 ◦C
Pain 54 88.52%
Joint effusion 44 72.13%
Time to diagnosis (days) 8 Between beginning of symptoms to
conﬁrmed diagnosis
Gram  staining 31 50.80% Gram positive = 28; Gram negative = 3
Positive synovial ﬂuid culture 56 91.80%
Positive blood culture 7 11.40%
Classiﬁcation
Newman A 56 91.80%
Newman B 2 3.20%
Newman C 3 4.90%
Etiology
Hematogenic
Distant site infection 7 11.40% Pneumonia; UTI; meningitis;
encephalitis
Drug  user 4 6.50%
Unknown site 44 72.13%
Direct inoculation 2 3.20%
Contiguity 4 6.50%
Previous articular disease 28 45.90%
Osteoarthritis 19 31.10%
Rheumatoid arthritis 3 4.90%
Osteonecrosis 3 4.90%











Chronic renal disease 2 3.20%
Falciform anemia 1 1.60%
Isolated bacteria 58 95.00%
S. aureus 44 72.10% MRSA: 16; MSSA: 28
S. epidermidis 3 4.90%
Streptococcus spp. 3 4.90%
E. coli 3 4.90%
Salmonella spp. 2 3.20%
Enterococcus spp. 1 1.60%
Pseudomonas aeruginosa 1 1.60%
Neisseria spp. 1 1.60%
Treatment
Number of procedures per patients (average) 1.45 (1–8)
Need to change empirical antibiotic 11 18.00%
Hospitalization days per patient (average) 21 (5–78)
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Number Percentage Observations
Intensive care unit admission 4 6.50% 2 Evolved to septic shock
Septic shock 2 3.20% All died
Death 2 3.20%
Amputation 1 1.60%
Knee stiffness 2 
Chronic osteomyelitis 1 
least two clinical comorbidities. No previously healthy patient
developed  complications (Table 1).
Discussion
Although septic arthritis is not a common disease, approxi-
mately  10 cases per year are identiﬁed at the studied hospital.
Considering that these cases relate only to the knee joint, it
can  be said that this disease has a signiﬁcant importance in
our  environment, in terms of incidence in relation to other
joints  and other regions of the world.16,20,21
The presence of patients classiﬁed as Newman type C
may  have caused selection bias in this study, as the evalua-
tion  of purulent secretion is arbitrary, and can sometimes be
mistaken for inﬂammatory ﬂuid of rheumatological diseases.
However,  only three patients ﬁtted into this category.22
Considering the samples studied, the mean age demon-
strates that septic arthritis is no longer a disease with great
predominance among children (only three patients were
younger  than 10 years of age) and has gained signiﬁcant rep-
resentation  among middle-aged and elderly patients, with 15
patients  (24.5%) over 60 years of age. Although most patients
with  this condition have not presented unfavorable outcomes,
infection  among elderly patients may  result in more  serious
consequences, considering that two patients over 60 years
progressed  to death.23
The great majority of the infections were  of hematoge-
nous origin. However, cases in which there was  an infection
in  the contiguity of the joint and cases in which needles were
introduced  in the knee were  responsible for a small portion
of  the infections (6.5% and 3.2%, respectively). This reinforces
the  notion that joint inﬁltrations should be carried out in
appropriate  environments with rigorous aseptic techniques
and  that infectious processes around joints should be consid-
ered  severe because of the intra articular complications they
can  cause.24 Another risk factor for joint infections is the use of
illicit  intravenous drugs, because this practice provides a dis-
tant  entry point that can favor hematogenic dissemination.25
The 45.9% rate of joint disease in septic arthritis patients
was  similar to that found in the literature, as well as
greater presence of osteoarthritis among these pathological
conditions.20,26 Most of the patients presented some clini-
cal  comorbidities, among which SAH and DM were  the most
common.  Because of the patients’ advanced age and the high
prevalence  of SAH among this population, this condition can-
not  be considered to be a risk factor, unlike DM,  which has
been  widely studied and shown to be a predisposing factor
for  infectious joint diseases among adults.27 Greater num-
ber  of comorbidities was  associated with poor prognosis of3.20%
1.60%
the  disease. There were 34.4% of patients with immunosup-
pression, especially related to neoplasias and chronic use of
corticosteroids. This can be explained by the fact that this hos-
pital  complex is a reference center for treatment of neoplastic
and  rheumatological diseases, thus concentrating a greater
number  of patients with these diseases or comorbidities.
Similar to cases of other infections of the musculoskele-
tal system, systemic symptoms such as fever were  of little
help  for the diagnosis, since less than 50% of the patients
presented with high temperature initially. Furthermore, the
leukocyte  count must not be used to rule out joint infection,
because leukocytosis was present in only approximately 50%
of  the cases. Unlike the elevated leukocyte counts, inﬂamma-
tory  tests (ESR and CRP) were positive in 100% of the cases.
Results  of these tests within the normal range are not indica-
tive  of the diagnosis of septic arthritis.16,26,28
The present study did not show any increase in the num-
ber  of surgical procedures, or any development of systemic
or  joint complications through delayed indication of surgi-
cal  treatment. Only one of the patients who presented more
than  10 days of complaints underwent more  than one surgical
drainage  procedure, although there is support in the literature
for  the belief that a delay of more  than three days after the
beginning  of the symptoms can lead to a worse prognosis.28,29
The great majority of the cultures showed growth of
Gram-positive bacteria, especially S. aureus (72.1%), which is
consistent with the epidemiology found in several regions
of  the world. This also corroborate the ﬁndings from our
service  in the 1990s, when S. aureus was  found in 68.8% of the
cases.30–34 Only 31 initial synovial ﬂuid sampling were positive
for  Gram-stained bacteria, showing that such result cannot be
taken as deﬁnitive for guiding whether to drain the joint, in
cases  of suspected septic arthritis.
In our service, out of the 28 cases (45.9%) that have not
presented positive Gram staining, only six had not undergone
drainage initially and had to wait for the deﬁnitive culture, for
diagnosis conﬁrmation. The diagnostic approach needs to be
based not only on Gram staining but also on the systemic and
local  clinical condition, on inﬂammatory tests such as CRP and
ESR,  and on the differential cell count in the synovial ﬂuid.
Only  one patient presented infection by Neisseria, which
is  considered in the United States to be the most com-
mon  pathogen in acute joint infections among young adults.
Decreased  incidence of infections by this pathogen has
been  observed in several centers over the last few years,
although it has maintained high prevalence in the United
States.34,35High incidence of oxacillin-resistant S. aureus was
observed,15,36 which prompted the initial empirical antibiotic
regimen to be changed for 18% of the patients.







































3b r a z j i n f e c t d i
onclusion
t is important to characterize each population epidemiologi-
ally, so that empirical treatment based on local evidence can
e implemented. From the data analysis, it was  possible to
onclude  that S. aureus is still the most common pathogen in
cute knee infections in our environment. Risk factors such
s  comorbidities, immunosuppression and degenerative and
nﬂammatory  diseases also constitute important associated
actors.  Gram staining, absence of fever and normal leukocyte
ount  cannot be used to rule out septic arthritis.
onﬂicts  of  interest
he authors declare no conﬂicts of interest.
 e  f  e  r  e  n  c  e  s
1. Donatto KC. Orthopedic management of septic arthritis.
Rheum Dis Clin North Am. 1998;24:275–86.
2.  Pioro MH, Mandell BF. Septic arthritis. Rheum Dis Clin North
Am.  1997;23:239–58.
3. Shetty AK, Gedalia A. Septic arthritis in children. Rheum Dis
Clin  North Am. 1998;24:287–304.
4. Bettin D, Schul B, Schwering L. Diagnosis and treatment of
joint  infections in elderly patients. Acta Orthop Belg.
1998;64:131–5.
5. Dessì A, Crisafulli M, Accossu S, Setzu V, Fanos V.
Osteo-articular infections in newborns: diagnosis and
treatment. J Chemother. 2008;20:542–50.
6.  Williams RJ, Laurencin CT, Warren RF. Septic arthritis after
arthroscopic anterior cruciate ligament reconstruction.
Diagnosis and management. Am J Sports Med. 1997;25:261–7.
7. Kirchhoff C, Braunstein V, Paul J, Imhoff AB, Hinterwimmer S.
Septic  arthritis as a severe complication of elective
arthroscopy: clinical management strategies. Patient Saf
Surg.  2009;3:6.
8. Aslam S, Darouiche RO. Antimicrobial therapy for bone and
joint  infections. Curr Infect Dis Rep. 2009;11:7–13.
9. Molloy A, Laing A, O’Shea K, Bell L, O’Rourke K. The
complications of septic arthritis in the elderly. Aging Clin Exp
Res.  2010;22:270–3.
0. Favero M, Schiavon F, Riato L, Carraro V, Punzi L. Rheumatoid
arthritis is the major risk factor for septic arthritis in
rheumatological settings. Autoimmun Rev. 2008;8:59–61.
1. Kaandorp CJ, Krijnen P, Moens HJ. The outcome of bacterial
arthritis: a prospective community-based study. Arthritis
Rheum. 1997;40:884–92.
2. Armstrong RW, Bolding F, Joseph R. Septic arthritis following
arthroscopy: clinical syndromes and analysis of risk factors.
Arthroscopy. 1992;8:213–23.
3. Arnold S, Elias D, Buckinghan SC. Changing patterns of acute
hematogenous osteomyelitis and septic arthritis: emergence
of  community-associated methicillin-resistant
staphylococcus aureus. J Pediatr Orthop. 2006;26:703–8.4. Frazee BW, Fee C, Lambert L. How common is MRSA in adult
septic  arthritis? Ann Emerg Med. 2009;54:695–700.
5.  Al-Nammari SS, Bobak P, Venkatesh R. Methicillin resistant
Staphylococcus aureus versus methicillin sensitive
3 1 4;1  8(1):28–33  33
Staphylococcus aureus adult haematogenous septic arthritis.
Arch  Orthop Trauma Surg. 2007;127:537–42.
6.  Eder L, Zisman D, Rozenbaum M, Rosner I. Clinical features
and  aetiology of septic arthritis in northern Israel.
Rheumatology. 2005;44:1559–63.
7. Newman JH. Review of septic arthritis throughout the
antibiotic era. Ann Rheum Dis. 1976;35:198.
8.  Centers for Disease Control and Prevention. CDC/NHSN
surveillance deﬁnition of health care-associate infection and
criteria  for speciﬁc types of infections in the acute care
setting. Am J Infect Control. 2008;36:309–32.
9.  Minnesota Department of Health. Community-associated
methicillin-resistant Staphylococcus aureus in Minnesota. Dis
Control  Newslett. 2004;32:61–72.
0.  Cooper C, Cawley MI. Bacterial arthritis in an English health
district:  a 10 year review. Ann Rheum Dis. 1986;45:458–63.
1. Morgan DS, Fisher D, Merianos A, Currie BJ. An 18 year clinical
review of septic arthritis from tropical Australia. Epidemiol
Infect. 1996;117:423–8.
2. Holt G, Vass C, Kumar CS. Acute crystal arthritis mimicking
infection after total knee arthroplasty. BMJ. 2005;331:1322–3.
3. Gavet F, Tournadre A, Soubrier M, Ristori JM, Dubost JJ. Septic
arthritis  in patients aged 80 and older: a comparison with
younger  adults. J Am Geriatr Soc. 2005;53:1210–3.
4.  Albert C, Brocq O, Gerard D, Roux C, Euller-Ziegler L. Septic
knee  arthritis after intra-articular hyaluronate injection. Two
case  reports. Joint Bone Spine. 2006;73:205–7.
5.  Allison DC, Holtom PD, Patzakis MJ, Zalavras CG. Microbiology
of bone and joint infections in injecting drug abusers. Clin
Orthop  Relat Res. 2010;468:2107–12.
6.  Geirsson ÁJ, Statkevicius S, Víkingsson A. Septic arthritis in
Iceland  1990–2002: increasing incidence due to iatrogenic
infections. Ann Rheum Dis. 2008;67:638–43.
7.  Kaandorp CJ, Van Schaardenburg D, Krijnen P, Habbema JD,
van  de Laar MA. Risk factors for septic arthritis in patients
with  joint disease. A prospective study. Arthritis Rheum.
1995;38:1819–25.
8. Weston VC, Jones AC, Bradbury N, Fawthrop F, Doherty M.
Clinical  features and outcome of septic arthritis in a single
UK  Health District 1982–1991. Ann Rheum Dis. 1999;58:214–9.
9. Kodumuri P, Geutjens G, Kerr HL. Time delay between
diagnosis and arthroscopic lavage in septic arthritis. Does it
matter?  Int Orthop. 2012;36:1727–31.
0.  Gómez Rodríguez N, Ibán˜ez  Ruán J, González M,  Pintado A,
Penelas  Cortés Y. Peripheral septic arthritis in adults.
Epidemiologic study in a Galician health area. An Med
Interna. 2001;18:573–7.
1. Le Dantec L, Maury F, Flipo RM, et al. Peripheral pyogenic
arthritis. A study of one hundred seventy-nine cases. Rev
Rhum  Engl Ed. 1996;63:103–10.
2. Oniankitan O, Bagayogo Y, Fianyo E, et al. Infectious arthritis
in  hospital patients in Lomé. Med Trop (Mars). 2011;71:61–2.
3. Al Arfaj AS. A prospective study of the incidence and
characteristics of septic arthritis in a teaching hospital in
Riyadh,  Saudi Arabia. Clin Rheumatol. 2008;27:1403–10.
4. Pereira EA, Masagão RA, Lucia A, Lima LM, Amatuzzi MM.
Pyoarthritis of the knee–caseload of the Hospital das Clínicas
da  FMUSP 1990–1994 (86 cases). Rev Hosp Clin Fac Med Sao
Paulo.  1995;50:317–9.
5. Hook EW. Septic gonococcal arthritis is much  more  common
in  the USA than in the UK. Br J Rheumatol. 1990;29:283.6. Okano T, Enokida M, Otsuki R, Hagino H, Teshima R. Recent
trends  in adult-onset septic arthritis of the knee and hip:
retrospective analysis of patients treated during the past 50
years.  J Infect Chemother. 2011;17:666–70.
